Abstract: Academic stress is the most common emotional or mental state that students experience during their studies. Stress is a result of a wide range of issues, including test and exam burden, a demanding course, a different educational system, and thinking about future plans upon graduation. A sizeable body of literature in stress management research has found that self-regulation and being mindful will help students to cope up with the stress and dodge long-term negative consequences, such as substance abuse. The present study aims to investigate the influence of academic stress, self-regulation, and mindfulness among undergraduate students in Klang Valley, Malaysia, and to identify mindfulness as the mediator between academic stress and self-regulation. For this study, a total of 384 undergraduate students in Klang Valley, Malaysia were recruited. Using Correlational analysis, results revealed that there was a significant relationship between academic stress, self-regulation, and mindfulness. However, using SPSS mediational analysis, mindfulness did not prove the mediator role in the study.
Introduction
Today, almost everything is fast-paced, including technology, education, culture, and society. The high societal expectations on students to perform various undefined, inconsistent, and unachievable roles in the present socio-cultural, economic, and bureaucratic contexts of the society cause heavy stress on students [1] . Consequently, the current generation of students is much more stressed out and anxious when compared to previous generations [2, 3] . This is because the current generation of students is seen as the most capable, especially with their proficiency in technology [4, 5] ; however, being seen as the capable ones have placed high expectations on them and they are being forced to follow unrealistic expectations [4] . Depression, anxiety, and stress have harmful effects on both individual and society. They can lead to negative outcomes, such as impaired normal functioning, burnout, and health problems. Undergraduate students in Malaysia are not excluded in this situation.
Most Malaysian students suffer from excessive stress. One reason is the cultural pressure to graduate with good grades as graduating with good grades could give them an opportunity to find a better career [5] . These students generally have poor self-regulation and are unable to manage their stress well [2, 6, 7] . Malaysian students are unable to regulate themselves well when facing high levels of academic stress [8] . Moreover, undergraduate students in a public university in Malaysia have a low level of mindfulness [8] .
To avoid such negative effects on students because of the stress, numerous approaches can be employed to overcome stress, such as self-regulation and mindful based intervention programs [9] . Self-regulation is defined as the ability to calm oneself when facing emotional discomfort and being able to cheer oneself up when experiencing dysphoria [10] . Individuals with ineffective self-regulation skills are at high risk of mental health disorders. Self-regulation abilities can predict individuals' health problems, socioeconomic position, and tendency to criminal offence [11] . To achieve successful self-regulation, one must have both intrinsic and extrinsic motivation consistent with their goal of achieving behavior for a certain period [12] . Therefore, higher self-regulation is associated with high well-being, including good mental health, ability to maintain effective social relationships, and adaptive functioning in home or school [13] . According to [14] , self-regulation abilities facilitate goal oriented actions and optimal adjusting to emotional and cognitive challenging stimulating throughout successful regulation of feelings, emotions, behaviours, and cognitions.
In Malaysia, the major sources of stress among students are mostly difficulty in concentrating due to the presence of excessive information, the pressure of heavy workload, and examinations that cause harmful effects on their health and performance [15] . However, all of those academic life struggles can be overcome with using proper regulation. This statement is further supported by research on cognitive emotion regulation, as having positive reappraisal as part of coping strategy helps in overcoming academic life struggles [16] .
In addition, the relationship between academic stress and self-regulation is supported by [17] . This study explored the differences in the self-regulation of stress management between students experiencing high stress levels and students experiencing low stress levels, among undergraduate students. This research found out that students with lower stress are better self-regulators. In addition, students with chronic stress frequently struggle to self-regulate caused by their inability to match their arousal state with their current circumstances [17, 18] .
Apart from self-regulation, mindfulness also plays an important role in our daily functioning. Mindfulness can be a helpful practice to handle the process of self-regulation [11, 14, 19] . A systematic review of mindfulness-based interventions in schools reported medium effect sizes on stress reduction and resilience [14] . Mindfulness in psychology means the state of being aware of the present feeling and the surrounding [20] . According to a definition by [19] , mindfulness is "paying attention in a particular way, on purpose, in the present moment, and non-judgmentally". Mindfulness involves acceptance, where we focus on our thoughts and feelings without having the sense of being judgmental [21] . Mindfulness plays a significant role in reducing stress, improving emotion-regulation, and developing greater awareness [22] . It is suggested that mindfulness training could help students to stay focused in class, because college is filled with distractions [23] . Students who tend to be more mindful than their peers are found to be non-judgmental and tend to act with awareness, being engaged in self-regulation [24] . Students with higher levels of mindfulness often have high levels of self-regulation [25, 26] . This was further supported by another study that investigated the relationships between mindfulness, stress, coping styles, and substance abuse among university students, and concluded that mindfulness is an effective strategy for students to improve their coping strategy in reducing substance abuse caused by stress [27] . According to [27] , mindfulness is also described as a cognitive style that facilitates boosting sense of mindscape awareness. They developed research on Mindfulness-Based Cognitive Therapy (MBCT) to help students in the Malaysian University to cope up with stress. In this study, they found out that MBCT has a significant reduction in perceived stress and an increase in mindfulness [28] . MBCT is a group based training programme developed based on Mindfulness-Based Stress Reduction Programme (MBSR). MBSR includes education about stress along with instruction on coping strategies. It involves the cultivation of attitudes, including becoming an impartial experience to one's own knowledge and approval of things as they actually are at the moment. MBCT is based on MBSR and includes the principles and practices of cognitive therapy with mindfulness framework [29] .
According to [30] , the mindful coping process is a process of adjustment between adequate and changing inadequate coping responses. The process involves both problem-focused and emotion-focused strategies for an adequate coping in response to distress. When mindfulness is brought into this process, it may increase adequate coping. The process goes from mindfulness, bringing an increased consciousness of the situation, which is known as the primary appraisal. Then, once that is achieved, the process goes to the secondary appraisal, which is accepting awareness of the current situation and this acceptance provides access on how the individual would deal with the current stress. When dealing with the stress, it may involve both problem-focused coping, such as problem solving or emotion-focused coping; the reappraisal in this process that leads to positive adaptive coping. Tharaldsen mentioned that increased mindfulness through mindful-based training, can bring about mindfulness through associative processing and intuitive appraisal and when the individual face another distress, it will be easier for them to cope. When that happened, that person is known as a "successful coper", an individual who is equipped with coping strategies and is flexible in adapting to their distressors [30] .
Several studies are done in the mediating role of mindfulness. It is found that there is a negative relationship between trait mindfulness and perceived stress [31] . Those with higher trait mindfulness possess greater psychological flexibility and lower levels of psychological distress [9] .
Furthermore, moderate levels of mindfulness is enough to regulate the perceived stress, as it is sufficient in raising an individual's awareness based on their experience with stress [17] . A study on adults with problematic levels of stress revealed that mindfulness skills and perceived stress both change significantly from pretreatment to post-treatment [32] . They concluded that mindfulness changes the level of perceived stress; this finding is consistent with the previous studies that suggested improvements in mindfulness skills mediate the effects of mindfulness training on mental health outcomes. This statement is further supported by research conducted on mentally resilient athletes. The results showed that there are positive correlations between mindfulness and mental strength, proving that mindfulness is having a significant mediating effect on mental strength and athletic performance [33] . Based on the previous studies, there is a negative relationship between trait mindfulness and perceived stress [31] . As mentioned above, those with higher trait mindfulness possess greater psychological flexibility and lower levels of psychological distress [9] . Furthermore, there is evidence from [34] that mindfulness facilitate self-regulatory processes and coping, particularly during stressful experiences, as well as alleviating suffering among adolescents dealing with stress. Therefore, current study assumed that mindfulness acts as a mediator variable. However, mindfulness affects self-regulation significantly when it is accompanied with academic stress.
Concisely research on academic stress, self-regulation and mindfulness is not substantial in the Malaysian context. This study, therefore, serves as a direction to explore the relationship between academic stress, self-regulation, and mindfulness among undergraduate students in the Klang Valley, Malaysia. The findings of this research, may not be used to generalize the society globally, but only communities in the region, especially in Malaysia.
Materials and Methods
The research design for this research is quantitative and the data collected is through a survey. The samples are undergraduate students in Malaysia, specifically in the Klang Valley area. Using convenience sampling, the sample of 384 participants, the highest number of Krejcie & Morgan (1970) table [35] , were recruited to achieve 95% confidence in generalizing an undisclosed total number of students in the Klang Valley, Malaysia. All of the participants included in the study were informed about confidentiality of the information provided. All participants provided with written consent and were informed that it was permissible to withdraw from participation in the study at any time.
The study protocol was approved by the review board of psychology department, UCSI University to ensure ethical principles. Three instruments were used in this study. The first was The Perception of Academic Stress Scale (PAS) [36] , which was used to measure the perception of academic stress among the undergraduate students. This instrument consisted of 18 items with an internal consistency of 0.70. PAS contains the academic expectations, faculty work, and examinations and students' academic self-perceptions as its subscale. Internal consistency for each subscale was 0.72, 0.78, and 0.75, respectively. To measure self-regulation, The Self-Regulatory Inventory [37] was used. This instrument consisted of 36 items with an internal consistency of 0.822. This scale contains two subscales: short and long-term self-regulation with an internal consistency of 0.80 and 0.85, respectively. Finally, Mindful Attention Awareness Scale (MAAS), the trait version [38] was used to assess the participants' mindfulness. This instrument is a one-dimensional scale, and it consists of 15 items with a high internal consistency of 0.90. The data collected was analysed with SPSS. To analyse the data, the Bivariate analysis was conducted using Pearson's correlation. As for the mediation, it was tested using SPSS, mediational analysis developed by Preacher and Hayes. This analysis estimates direct and indirect effects in mediator models, interactions in moderation models [39] . Table 1 shows the respondents' demographic data. A total of 384 undergraduate students were involved in this study. Ninety-four were female respondents and 290 male respondents. The participants' age was between 18 and 30, 334 in the age group of 22-25 years old and only 50 within 18-21 years old. Based on the descriptive statistics, 190 respondents were students from Social Sciences and Liberal Arts programme, 52 respondents from applied science programme, 37 respondents from Engineering programme, 10 respondents from Medical programme, 2 respondents from hospitality programme, and 25 respondents were from other programmes. While 250 respondents were from private universities, 134 respondents were from public universities in the Klang Valley, Malaysia. [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] . As for self-regulation, the undergraduate students from both age groups appeared to score higher in long-term self-regulation. This means that they have the greater ability to self-regulate in the long-term. Finally, for mindfulness, they appeared to have a moderate level of mindfulness (M = 55.92) for 18-20 and (M = 54.39) for 21-30 as the highest score for mindfulness is 88. To investigate the intercorrelations of academic stress, self-regulation, and mindfulness, the Pearson correlation was used. From Table 3 , the relationship between self-regulation (r = −0.165, p < 0.05) and mindfulness (r = −0.109, p < 0.05) was significantly and negatively correlated with academic stress. The third relationship between mindfulness and self-regulation (r = 0.043, p < 0.05) was significantly correlated. The results indicates the higher academic stress among student, the lower self-regulation, and mindfulness, and the higher mindfulness, the higher self-regulation that they possess. Figure 1 illustrates the mediation model of mindfulness on the relationship between academic stress and self-regulation using SPSS PROCESS macro by Preacher and Hayes [40] . In step 1 of the mediation model, the regression of academic stress on self-regulation, ignoring the mediator, was significant, β = −0.165, t = −3.255, p < 0.001.
Results
Step 2 showed that the regression of academic stress on mediator, mindfulness, was also significant, β = −0.109, t = 149.2, p < 0.01.
Step 3 showed that the regression of mindfulness on self-regulation, controlling for academic stress, was significant, β = 0.043, t = 838.0, p < 0.05. Lastly, Step 4, revealed that academic stress predicted self-regulation, while controlling for mindfulness, β = −0.142, t = 781.2, p < 0.01. The Sobel test of the indirect effect was not significant, indicating no mediation (Z = 0.4741, p > 0.05). Using 10,000 boot-strapped samples, the estimate of the indirect effect again suggested no mediation, with a point estimate of 0.005 (SE = 0.012, 95% CI = −0.119 to 0.038). It can be concluded that mindfulness does not mediate the relationship between academic stress and self-regulation. In addition, sub-types of self-regulation were considered in the model and mediation effect of mindfulness was tested. The Sobel test of the indirect effect showed no mediation effect for both sub-types of self-regulation. For short term self-regulation, the Sobel test was not significant (Z = 0.193, p > 0.05), as using 10,000 boot-strapped samples, the estimate of the indirect effect suggested no mediation, with a point estimate of 0.000 (SE = 0.004, 95% CI = −0.008 to 0.011). For long term self-regulation, the Sobel test also was not significant (Z = 0.434, p > 0.05), using 10,000 bootstrapped samples, the estimate of the indirect effect suggested no mediation, with a point estimate of 0.002 (SE = 0.006, 95% CI = 0.000 to 0.003). 
Discussion
This study investigated the intercorrelations of academic stress, self-regulation, and mindfulness among undergraduate students in Malaysia. The results showed that there is a significant negative relationship between academic stress and self-regulation among undergraduate students in Malaysia. This corroborates with the previous research, which indicated that high levels of stress are negatively associated with executive functioning, such as self-regulation [41] . Another finding demonstrated that higher levels of perceived stress restricted the students' ability to utilize executive functioning skills, such as critical thinking strategies for complex action and overrides emotional responses from engaging in goal-directed behavior [42] . In addition, a significant negative correlation was found between academic stress and mindfulness among undergraduate students in Malaysia. The findings of this study showed that students, when facing academic stress, have low levels of mindfulness. This supports a previous research on investigating how students' practices on mindful attention are associated with their level of mindlessness and stress during undergraduate studies [43] , which states that a lower level of mindful attention is often associated with carelessness, inattention, high level of stress, and overall lower well-being. This is because when a situation is regarded as stressful, there is a high chance that an unmindful person would unconsciously enact avoidance behaviors, such as procrastination or emotion-focused behavior, such as substance abuse [44, 45] . Another finding indicated that higher levels of perceived stress restricted the student's ability to utilize executive functioning skills, such as critical thinking strategies for complex action and this, overrides their emotional responses from engaging in goal-directed behavior [42] .
Furthermore, the results indicated that there is a significant relationship between mindfulness and self-regulation among undergraduate students in Malaysia. This finding is supported by previous research, which indicated that students who have higher levels of mindfulness often have a high level of self-regulation [26] . An individual who approaches situations with mindfulness is more likely to act in accordance with their values and beliefs [39] . This is because the individual learns that such situations are manageable, and it does not necessitate the emotion-focused coping strategy [46] .
As for the mediation analysis, the results showed that there is no mediating effect of mindfulness on academic stress and self-regulation. This research finding is in contrast with previous research on undergraduate students in investigating the relationships among mindfulness, self-regulated learning (SRL), and perceived stress. It states that mindfulness partially mediates the relation between perceived stress and self-regulated learning [27] . Although this study has concluded that mindfulness does not mediate the role on academic stress and self-regulation, but mindfulness somehow has a significant relationship with academic stress and self-regulation, based on the correlational analysis. Therefore, the importance of mindfulness in daily life, especially in managing stress, cannot be neglected. Mindfulness is not widely practised among undergraduate students in Malaysia. This can be seen from a study that was done on medical students in the Malaysian University. The results showed that only after they participated in Mindfulness-Based Cognitive therapy, they display a reduction in perceived stress [47] . 
This study investigated the intercorrelations of academic stress, self-regulation, and mindfulness among undergraduate students in Malaysia. The results showed that there is a significant negative relationship between academic stress and self-regulation among undergraduate students in Malaysia. This corroborates with the previous research, which indicated that high levels of stress are negatively associated with executive functioning, such as self-regulation [40] . Another finding demonstrated that higher levels of perceived stress restricted the students' ability to utilize executive functioning skills, such as critical thinking strategies for complex action and overrides emotional responses from engaging in goal-directed behavior [41] . In addition, a significant negative correlation was found between academic stress and mindfulness among undergraduate students in Malaysia. The findings of this study showed that students, when facing academic stress, have low levels of mindfulness. This supports a previous research on investigating how students' practices on mindful attention are associated with their level of mindlessness and stress during undergraduate studies [42] , which states that a lower level of mindful attention is often associated with carelessness, inattention, high level of stress, and overall lower well-being. This is because when a situation is regarded as stressful, there is a high chance that an unmindful person would unconsciously enact avoidance behaviors, such as procrastination or emotion-focused behavior, such as substance abuse [43, 44] . Another finding indicated that higher levels of perceived stress restricted the student's ability to utilize executive functioning skills, such as critical thinking strategies for complex action and this, overrides their emotional responses from engaging in goal-directed behavior [41] .
Furthermore, the results indicated that there is a significant relationship between mindfulness and self-regulation among undergraduate students in Malaysia. This finding is supported by previous research, which indicated that students who have higher levels of mindfulness often have a high level of self-regulation [25] . An individual who approaches situations with mindfulness is more likely to act in accordance with their values and beliefs [38] . This is because the individual learns that such situations are manageable, and it does not necessitate the emotion-focused coping strategy [45] .
As for the mediation analysis, the results showed that there is no mediating effect of mindfulness on academic stress and self-regulation. This research finding is in contrast with previous research on undergraduate students in investigating the relationships among mindfulness, self-regulated learning (SRL), and perceived stress. It states that mindfulness partially mediates the relation between perceived stress and self-regulated learning [26] . Although this study has concluded that mindfulness does not mediate the role on academic stress and self-regulation, but mindfulness somehow has a significant relationship with academic stress and self-regulation, based on the correlational analysis. Therefore, the importance of mindfulness in daily life, especially in managing stress, cannot be neglected. Mindfulness is not widely practised among undergraduate students in Malaysia. This can be seen from a study that was done on medical students in the Malaysian University. The results showed that only after they participated in Mindfulness-Based Cognitive therapy, they display a reduction in perceived stress [46] .
It is believed that the implementation of mindfulness practices in classrooms will help to promote mindfulness and may help the student to reduce their stress levels. Practicing mindfulness may assist the student in their self-regulation. The faculty work and examinations that are the main causes of students' academic stress based on this study are somehow manageable by practising mindfulness and self-regulation as their coping strategy. Therefore, students can benefit from mindfulness practices to control their negative emotions, thoughts, and behaviors throughout university life, and continue to excel in their academic life.
According to the reviewed literature, most studies in mindfulness have focused on Mindfulness-Based Cognitive Therapy (MBCT) and Mindful-Based Stress Reduction Training (MBSR). There is still lack of research on mindfulness itself, since the role of mindfulness is still very unclear to individuals. The future researchers who intend to study mindfulness further could explain the role of mindfulness in their basic executive functioning, such as working memory. Therefore, in-depth research on the role of mindfulness, especially in academic stress and self-regulation, is very much needed.
As for the self-regulation, it is recommended that the future researchers focus on specific aspects of self-regulation, such as impulsive control, rather than attempting to study self-regulation in its broader sense. 
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